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14 x 10~6 given previously for losses measured in utero. These results were
surprisingly similar, and the variation among the values is certainly within
the limits of experimental error for the type of measurements involved.
These mutation rates predominantly reflect the chromosomally unbalanced
gametes segregating from balanced translocations. Higher rates would
normally be expected for observations made at weaning compared with
those made in utero, but no study has examined this type of lethality
longitudinally over the full 6-week period from conception to weaning.

In summary, dominant lethal mutations show consistent rates among
different studies. For postgonial stages, it is about 10 x 10~4/gamete/rad
for high-dose-rate, low-LET exposure. Low-dose-rate exposure reduces the
value by a factor of 2. For spermatogonial stages, the high-dose-rate value
is about 1 x 10~4. The dose-rate factor is about 7, and the low-dose-rate
value lies between 10 x 10~6 and 25 x 10~6/gamete/rad, depending upon
method of ascertainment. RBE values for fission neutrons are between 5
and 15 at a high dose rate and 20 to 40 at a low dose rate. Continuous
exposure induces a steady equilibrium rate reflecting the high sensitivity of
the postgonial cell stages.

Recessive Autosomal and Sex-Linked Lethal Mutations

Mutation rates in this classical category of genetic injury have been
somewhat elusive in mammalian genetics because, until recently (Ro83),
no chromosome inversion stocks were available to facilitate the detection
and isolation of new mutations. The methods that have been used, for
example, the Haldane swept-radius procedure or the outcross-backcross
test (Ha56), are not efficient, as they require a series of test generations
and close attention to the sampling variance of litter size. The majority of
the available data have been reviewed by Liming and Searle (Lu71) and
Searle (Se74).

Recessive Autosomal Lethal Mutations

The reviews noted previously gave an estimated mutation rate for
spermatogonia exposed to high-dose-rate x irradiation of about 1 x 10~4/ga-
mete/R. This value has been confirmed by Liining and Eiche (Lu75). A test
with 14.5-MeV neutrons by Liining et al. (Lu75a) yielded a mutation rate in
the same range. More recently, a study by Liining and Eiche (Lu82) with x-
irradiated adult and fetal female mice has produced mutation rate estimates
in the range of 0.8 x 10~4 to 1.3 x 10~4/gamete/rad (maturing oocytes) and
no indication of a significant difference in mutagenic sensitivity for oogonia.
A multigeneration study with x-irradiated rats (Ta69) has given mutation
rates for recessive lethals varying from 1 x 10~4 to 1.6 x 10~4/gamete/R,